Focal adhesion kinase functions downstream of Sema3A signaling during axonal remodeling.
Axon refinement is a necessary event for sculpting the final wiring of neural circuits. Although some factors have been identified that cause axonal arbor remodeling, the molecular pathways transducing these extracellular signals to adhesion disassembly and the cytoskeleton are poorly understood. Here we show that conditional ablation of Focal adhesion kinase (Fak) abolishes axon remodeling induced by Semaphorin-3A (Sema3A) in hippocampal neurons. Sema3A elicits divergent effects on different tyrosine residues of FAK: it increases phosphorylation of Tyr397, the kinase domain and the tyrosine residue 925, and decreases phosphorylation of Tyr407 and Tyr861. Moreover, Sema3A mediates mechanisms that contribute to the disassembly of adhesion contacts in a FAK-dependent manner: tyrosine phosphorylation of alpha-actinin and FAKY925 that decreases FAK-Paxillin interaction. Altogether, our results provide novel insights into the spatiotemporal dynamics of FAK activation mediated by Sema3A and on its interaction with its downstream effectors: Paxillin and alpha-actinin in neurons.